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Utilization of Snowmobiles for Antarctic Meteorite Search of the 

20th Japanese Antarctic Research Expedition (1978-1980) 

Jiro YOSHIDA* 

Abstract: Three snowmobiles, type Yamaha ET250, were successfully used 
by the meteorite search party of the 20th Japanese Antarctic Research Expedi
tion from October 1979 to February 1980. The party covered 4 300 km for 
the meteorite search on the bare ice field around the Yamato Mountains and 
collected over 3 000 meteorites. These snowmobiles were also successfully 
used for the navigation and crevasse detection between the Yamato Mountains 
and the Belgica Mountains, East Queen Maud Land. This paper describes in 
detail minor improvement before use, running conditions, mechanical troubles 
during the operation, and also points out some countermeasures for defects of 
the snowmobile. 
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* �.ft�.t�wf�ffl. National Institute of Polar Research, 9-10, Kaga 1-chome, Itabashi-ku, Tokyo 
173. 



112 
? ) 0) !Jtl�'1:fi 0 is:.. A =t--:f I_) �t.ml8?x1¥Jffijfg�lf!1J!Jj� (1976-78) vc:to I.,' -C1¥Jffi-C'T A r 
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C, wtt 2 000m O)t*7JcJ::-C· 1 000km .t-JJ::O)�fivciifx_Q � c. 

2) -t: A -r�vcm:tri:iJ�tJ:. � c. 

3)m1t� 500kg O)k 1J '1:vtA,5lnJ�tJ:.s::. c. 
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-r�""'-O)m:.tt'1:nI�vc -t Q Jli,J,0-Mff!Ht�t., *1* (69 kg), m.� (1 kg), ::,, � '7? F (8 kg), 

�l& IJ A =t-- 02 kg), ,,, / r 1v (5 kg), ::,, - r (20 kg), :r.. / � / (25 kg) -c· 25 Q. -! t.:., 
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- -t: ,y T ,1 :/ !l·�'a:'�ll L, ;1. ,1 :/ � :r. ,y r �i., * - r )V - 7''1f"Affif0) No. 138 J: I)�� 

v!Eii:O)�l., No. 140 c Lt.:. 

� 1 7.. / - "E- t:' ;i,. (ET250) 0)1'1!1§ 
Table 1. Specifications of snowmobile (Yamaha ET 250). 
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Table 2. A guide to main jet setting for different elevation 

and temperature. 
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Fig. 1. Steering ski with tungsten carbide tips. 



114 ± 
A IE 

0 ;7-fA� 'Y'7 WOODYSI316 (Gold Diggers) 

B: A Jt ,( 7 KALAMAZOO KK- 11 (King !{law) 

� 2 1- 7 'Y 7 q) 7.. lJ 'Y 7"J;j� 
Fig. 2. Track with icepicks (WOODYS 1316, Gold Dig

gers) and spikes (KALAMAZOO KK-11, King 
Klaw). 

� 3 -it 7.. � / � 3 >'"%fffi: 
Fig. 3. Rear suspension assembly with additional wheel. 
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Table 3. List of spare parts of snowmobile. 
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Fig. 4. Sledge using jumping skies and canes. 
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-Ctl�iJ�A /J ��iJ��:h t-=. /J L kiJ�, A/ - -'c - t:' 1HC{t.�ik:iJ�t�iJ·--:> t-:. 
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Fig. 5. Scheduled and performed meteorite search traverse in the Yamato and Belgica 
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3. 2. t� it � �  

3*:1!: vC �ffl L t.::..}f[:fffl c AJ\ iu vi.(X (T) C c < "c' ct; 0 .  SM50-4 : :R. l*J It= ( !J - 3[ -), t$J'15 

A, KC40-31 : Ji:Jlifi:ui, KC40-32: n+m.m, :m:tli!ML 1!B EH��'  7,. / - .:f: - 1::' 1t., 1 % : 

,J,�*'*· 2 % : :m:tli!Ml, 1!B EH��'  3 % : *m���. :f t.::..l�JHi�:1!:�(T) filb���IZI 6 vc , 

7,. / - .:r:  - I::' 1i.., (T) filb�i3��* 4 vc , -? � c · � iv :/ 1J tll�-C:·(T)�:It ::z - 7,. �IZI 7 vclJ'--t. 

��(T),ffilt��(XVC:$-t'. 

3. 2. 1 .  � 'i c tll � (T) ll fflU (JU:: fflU) :1:1!!:b.i::lt ( Cl-C6) 

l l Jj  6 S lifE�1t� !frHt& Lt.::...  *9 1 . 5 Jj 7J" (T)�f4, jtffltJ: c· �fllvt-: 6 i?;(T)7c iJ � SM50 

-4, KC40-31 , -32 -c:·vtfv s ! L, 7,. / - .:f: - l::' iv \i. 7,. "f- - -t /J vC��' �F'M''ItfJ: c·*9 100 kg 

� vt Iv 5 I L t.::.. . �1tfitiJ::15t*vi., � 6 VClJ' Lt.::.. J: ') vc7cn-t ;h, (T)}f[f13, vi.*9 0. 5-1 km -e, 7,. 
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nt.::..:fi-tt(T)�1Jcffi-c:·�p�vc .:r: v - '/tJ;� < ,  tJ•v:>�'f*(T)�\..- ,:f:1!!%-c:-� J::: • vt. � L < �lb L 

t.::.. . � t.::.. � -r !;l - 37 (T) nu ill vt. 37 v / � 7,. iJ; � < , IK¥ vc vt.Jm lffl iJ; � ffii4 (T) * � t.t �:1:1!! t §e� L --c 
� iJ ,  SM50 � KC40 vt.?g£ vC JL["'.) < c c i/• -e � f.t \. ,I.J; ,  7,. / - .:r: - 1::' IV vi.rfH�vC�Jl[ "c' 
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Table 4. Itinerary of meteorite search traverse. 
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Table 4 (continued). 

� � 
J3 E IIUlJ I 'R:!<\ I :I<\ 11,l_ I lli.>ll! LT 0c m/s fr� 
1979� ! 0800 0 

1 1500 0 1 1 }3 28 8 2100 0 1 1 }3 29 S i  l I 30 13 1 0 
0800 0 12}3 1 8 1500 0 2100 0 ; 0800 0 2 8 1500 0 2100 0 0800 0 3 8 1500 0 
2100 0 

4 8 0 

0800 CID 
5 B 1 500 © 

2100 CID 
0800 0 6 E 1500 0 
2100 0 
0800 0 

7 El 1500 0 
2100 0 
0800 CD 8 B 1500 0 
2100 0 

I 

0800 0 
9 8  1500 0 

2100 0 
. 0800 I © 10 s 1500 I ©* . 2100 I * 
I 0800 © ©* 1 1 8 ' 1500 i 2100 * 

0800 GD+ 12 8 1500 CID 2100 © \

3 B
I CD 14 8 1 

J - 17. 7 18. 0 
I 

c s  
I - 14. 3 13. 4 c I - 15. 4 8 . 8 C 9 
I 

I C 9 
I 

- 14. 4 7. 2 - 1 1 . 0  5 .4  C 9 -13. 0 2. 9 
- 14. 4 4. 6 C 9  I - - ( - 15. 5 4. 1 c rn J 

1 
- 15. 8 7. 7 C 10 1 

I - 15. 2 2. 4 l. I 
I -11. 2 6. 5 c u l 

c 1 1 I I I 
- 16. 8 16. 3 i 
- 14. 5 14. 3 c 1 1 1 
- 16. 3 10. 7 ' 

I ' 
- 18. 0 18. 3 C l l  
- 15. 2 9. 2  2 
- 16. 5 18. 9 C 12 

I - 18. 1 i 23 .  3 C 12 

1 - 15. 3 1 18. 8 ( 

! 

- 18. 5 1 18. 6 C 13  

- 17. 6 
- 16. 2 
- 17. 3 

I - 18. 1 - 13. 0 I - 19. 1 

- 15 . 0  
- 12. 2 - 15. 4 
- 16. 1 - 1 1 . 3 - 10. 0 
- 18. 7 - 13. 5 - 14. 0 

I 

6. 7 I 
7. 3 C 13 : 

I 
6. 7 I I 6. 3 1 C 13 1 4. 2 2 2. 7 1 C 14 i 

• I 
I I 8. 2 1 C 14 I 4. 9 ( I - C 15 

6. 6 C 15 6. 6 b 16 I 1 . 9 
8 . 7 C 16 6. 1 ( 4. 1 C 17 

I 

C 17 

f�ffl .:Z /  -
t - 1:::· )[., 

l &'e* %• km I 1 104 2 83 3 90 

I 
! I 

1 73 2 85 3 1 14 
1 48 I 
2 39 I 
3 52 I 

! 

l 

I 1 77 
2 77 
3 88 I 1 i 59 
2 : 60 
3 73 

1 66 2 68 3 78 

1 39 
2 43 3 58 

I 

1 66 1 3 63 I ! ' 

1 49 3 51 
1 49 3 45 
1 31 3 30 

3¥�� 1 t@:m• 
� fl • $ ,  rm � 

I km/I I 
87 3. 2 , �ib - �1t 

I 
••.sH��rm, C �!m '.N�it 
1���vm�T, ;;z � -
1: � �:.m !J .rl:t0 ¥ ;t., i-J&tt�t 

65 4. 2 �!IJ - �it 

I 35 4. 0 ! 
i I "' JL,. ,,, ;/J r!! Iii\ 1* fi l\!! 
rm, m���;E 

59 4. 1 � 1t 

�ib . Wlij]E, ��lt 60 3. 2 30 : 1 a:- 40 : 1 r:. ..,- -Q 
59 3. 6 �ib - �1t 

�it, 2 %if[�f4�.@ 37 3 . 8 
(!) tc. '(JJ 7' :f i" 0 

I ' 
50 2. 6 I ""' ;t., s; jJ !11 ll*"" 

I 1 %if[ :-" � 7 t- J&tt �t ' 32 
I 

3. 1 ¥;i., r !frffl, e° ;t; 'Y } 7 - 1--. m�fffi!frffl I 3 {}]![ .:Z l:::0
- F :¥ � ¥  35 I 2. 7 'Y 7 ;;z7ielffl, ffi•tt� I 

I 'J.J.. 1 148 km 
! 3 % if[(!)lE:ff ie.1±� 30 2. 0 • J: � �lli. -"')t., y jJ Jllll*JIJ� 

#: ill! '.N Wlii ft 
I 



---- -- · · -
·
- - - --- - - -- - -- - ····---- -- - - - - ----- -

- - ·  - --- -- --------- - .  

Table 4 (continued). 

I i �ffl A / - I • I � � i : -=c - 1::· ;1,, I �¥� '.ltt f �� ! 
)l B 

1 1¥HJ °""' I �ocl,�, I :i! fil'c ·--;;;-w� ! � I tt I 1i:m;f : iM - = �  
19794- i 0800 I O 1 

.

.

. 

- 14. 6 1 14. 5 I I I :itl!�-ml1t ) = ��!  1 500 0 . - 12. 5 • 6 .  3 C 1 7  3 42 : 14 3. 0 , �J:l=.tj � ,  \.� '>' ;:_ 12� 15 B 2 100 l (1) • - 13 . 2  
1 

10. 4 i , 16  S ! i O , ! . i C 17- i 
-+,1-,-,;e-�1J;1--71c

--

,·-
·
-,i::: < 1., .,,._ � 2 j I O ' ' l I ..<'lliJ=l wPJ :H: ;iu_ ,_ .., ' 

-�I- ! © I ---- . C 18 : _ _ _ _  ··-· --- -- ·  ·--· ---- -'---/'-7_o_a:_�_fh __ ._ . .  - -----

19 B I 

01850000 
i
i 

©oo I = 95 .. 48 ii 141 .. 45 
!I C 18 1,, 31 22 ' 20 : 14 i 3 . 0 1

1

, :it!! � �  1E --
-

2100 CD ! - 9. 3 I 10. 4 I [ I [ , 
- i 

I 

- -

wo l i� I § I =11 ; !: J \ c_1s_l _ _  3' . .  -�-�-- - 23_:�3._o_ l·- -- �' --I : '1 0800 I CD - 9 .  6 1 2 . 0 I i l 2 1 B i  1 500 (1) - 7. 8 5 . 2 1 C 18 I 

1 2 100 
1 
o I - 10. o • 1 .  6 

I 
1 3 30 , 30 20 

- -- - -- -- .-- ----c-: 0800 I © 1· = 1 08._ 27 !·. 6. 9 i 
I 1 44 ! 22 B 1 1 500 ! (1) 5. 0 : C I8 i 3 43 I 2100 . 0 I - 10. 0 • 7. 9 j I 

29 
3 . 0 II 

3 . 0 II 

--- - ---1 0800 :
1
01 .. - 1 3 . 5 

'

I 

9 . 2 1

1 

C 18 ': 1 I 30 I I I - -
_ 23 �1 if� ' 8 : =iti ' tg i b ,9 '�

3 __ 1 _

30 . ----�� 1
-�_I _ __ �_ -----

- 24 D I  ii� I §  I =!H 1 11: �_lc,�'1_ 3 }_2� - 8 J�·oJ ___ �--- - . 
!

I 

I I 
I 25 B i © 
J 

I 
1' 

, 
I I i 

1 C 1 9 ! 

-- ---- --- -- -- - ----- ----- ---··--- --- -- ------ ·----- ---

I 

I f* 
I 

1 0800 !' * !

. 

- 1 1 . o :.· 6. 2 1 · I 26 B 1
1

1 500 I © i - 8. 9 i 4. 7 . C 19 3 I 1 5  ! 5 3 . 0 ! :it!! 1l � ft 
2100 * I - 9. 5 1 4. 1 1 1 

I [ 
. 2{ B i I * I . I C 19 1

-

-

. .  . i fl} i{if 
. 

2s s ; 
1 © 

- 29 ri i  �� � 1. =rn: � \ 5� 1

1 

C 19 I 1 1

� � l--- ;- - 3 . 2 • :f:ll! 1r i� 1t : 21 00 CD ! - 1 1 . 7 j 
-

\ 

---�· 30-B I © i . • - !  C 19 i -- .  ·-- - - --1! 0800 o 
I'

. 

= 1141 .. 65 1
1

, 4. 4
1 3 1  B 1 500 * 3. 8 , C 19 2100 * - 1 3. 2 3 . 4 

. ' 

1 3 30 35 21 
i fl} 

3 . 1 i :it!! � �  1t 
i 

i'�o{"IJ l

j 

* , . 9 19 • 
2 B (1) C 21 , _ _  _,__ _ _.:__ _ _.:__ __ --'-----'---- --



122 

I � � 
B I a:::u i ,7'::li\ 1 3<\ "C 1,1! 

1980� 0800 CD i - 18. 4 1500 CD 
1 - 13. 6 1 J3 3 8 2100 © - 14. 9 
i 

4 B l © 
i 0800 i CD I - 16. 0 

5 fl I 1500 I ClD+ I - 13. 3 
j 2100 ©+ j - 15. 8 
I 0800 I 0 -21 . 2 6 s
1 

1500 i 0 - 13. 5 2100 I o - 14. 6 
I 0800 0 . - 18. 6 7 E 1500 0 I - 14. 0 
j 2100 0 I - 11. 0 

Table 4 (continued). 

I �ffi ;;z / - I /.- -f:- - I::' it., , �M� 
rr"'1 I � I H I it& fl Jiil.3fil m/s 5. 1 I C 21 5. 8 , l 10. 3 C 22 I 

l c 22 I 

1 1 .  5 1 I 12. 8 C22 10. 1 1 I 15. 1 C 22 10. 0 ( 6. 3 C 23 12. 3 1 C 23 I 6. 3 l - 1  C24 I 

71{[ km / 
1 

I 

3
2

1 
2 28 30 3 I 32 

1 50 2 63 53 3 48 
I 

10 I 1 2 I 60 48 3 62 1 
I 

32 2 30 20 3 25 

:i{Z;ley� • $ fJffi km// 
; 

3. 1 I tif/1, m�* /: ,,  7 1  - 7 �:i!t 
! I JMR tmil!IJ 
\ ffi-?� c .x r 7 - 7W/ll 3 . 0 11:, 1 % • ;;z e - r :t , - 7 -Til.HJl, ielUtwc l }j- 1403 km 

4. 0 \ -?� c !llllftt�1i l 
I 

2 ,  3 %.$: &2l?k�!C. 4. 3 
5 1 � � <· 

;;7,. / - -t - e.� 11.,, OJ {!Effl t::. t 'ta'tt , �1tfiib t $.iJ; IJ ,  �fiJi!g�iJ; 100 km z-�x. G B iJ;� < t.r.. 0 t::.. . 
1 1 }3  r10 ,......  12JLl::iU ,  q:- -t '/ 7° C9 � '"' - ;;7,. c L --C :l:tl! � � .I"{  t> 6 i; t.J; C ffOJ:i:tl!��1E� fi 0 -C \, , Q jf'lj, ���J"{ �t.�lf!fflOJ,�t§t�viff ��� Lt::.. . SM50 vt.�� t.r.. iJ• 0 t-:. iJ; ,  KC40 � ;;7,. / - -t - e.� 11.,, �t.)E @J IJ OJ }j{1biJ;� Lb� 0 t::.. . � t::.. , ;;7,. "f"" - --F  IJ OJ:il§.�, ��l?JJ 11::0Jxg-ffi 

c L --C ,  ti.-;{:;OJ 7 '/ :r - {&ffilv::. 1 *f"'J 8 mm x 35 mm OJ ;t; ;1,, r � 20 mm �lt�Emil· t> � � lli L t::..�� ·-eJ& IJ #vt, l1t IJ 11::cb c L t::.. . c. OJ�Mi�t., -t 0J f:&OJ�fi-e3p� v::.3()):JltJ; tb Q 
� B � C ffOJ�]E���' �s��� B ff OJ:i:tl!��1E� L "'J"'J A ff c m� � c � :r � - �  OJ i:p jf'lj:i:tl!,�, "f"" -t '/ 7° C1 1 v::. jPJ iJ. 0 t-:. . Cl l  -e �t., A ffJLr-Ola�:,j(nfo_) rJ;,�lffl v::.bt::.. G �S�1t C m1C��OJl1t����!E L t::.. . c. O):ttg,� � -e-e ;;7,. / - -1:- - 1:::· 1v O)�f.ffil!��t.=fJELll: vc ts:.. iJ ,  :;t -1 1v OJ�Jtt.J;� ts:.. < t.r.. "? t::. t::.. cb, tJ�OJ �f.f=fJEfil!-��W L ,  �ii' .lt� 40 : 1 vcocJ! Lt-: . 3 .  2. 3 .  '"' ;1,, v -JJ lllJIIK""-
m� � C � T � - � ""- OJ J'v - r �t. §.:k t.r..�:i:tl!t.J;Jiwc Lt::.. ,  Hi[!:!1:1:tl! C llf�f;rt G C C.  ;s �tli{-t:,J 

0 --C :to iJ ,  �:l:tl! c �i'!20Jif'l1 0J }%  1., ,�tl[�OJ$'.B-��fi L tJ: vtn�it.r.. G tJ: iJ· 0 k iJ; ,  ;;7,. / - -1:
- �� �ffi-�� - � I�Kffim L ts:. ffi� £ c � :r !7 - � .mI:r?l �t.i$/-ImOJ � \., ,  � v ,, � ;;7,. nf -C·, $1 1-3 rn, rt;,1.., ,  t OJ vt. 5 m < � \, ,  t 2b "? t::.. t.J; , ;;7,. / - -c - 1:::· 11.,, iJ;.Jt� L5f}J$� < Ji� L t::...  -t C. iJ. t> .Jt vt.fft�nf vcocb 0 -C :to IJ ,  



No. 77. 1983) 

___ __ J __ 
� 6 � � rr � )] f* 

Fig. 6. Vehicle formation for meteorite search. 

123 

-I}- ;z., 7 11., ::¥. t 9? tJ: < 5¥- 111. tJ::i'!!!� -c·Jl!1Utd=i �*1 iJ: tJ: < , '.1t fi L -c i. , o ;z., / - -1::- - e:· 1v �, El � 

4m c L --C fii.fJ L ts:. ;:. .tut. , i f  ;z., / - -1::- - 1::· 1v 2 ir!J·: ,  -r 1::· ,y· - -:,, 3 / 1f!ffi0) 1-2 km HIT 

1J � c'/E I) ' 1& �. tffi iJ :-mui r:::. JLz. 6 C ;:_ 6 -c· 1 it 7J:  lr. -i I) ' T 1::· 7' - '/ 3 / .  ffl 0) 3Ji--=5 

< O) �ft--=>, Jc- O) F131 i, 5 1 ii' ii � G r: .. MJJ v::. 1-2 km ��-I!HJiU::c·1¥ll:-t o .  ?X {:.tJJ&:> ::. 

wll: L --C 1. , t:: 1 11/J� , � G v::. � O)  I-2 km '.1t v=-51Hs c 1. ,  5 1J#s. c·i6 0 .  

�t-f$·!1f;a, G KC40-32 ti.  C 14 t::. ,  ;z., / - -1::- - 1::· 1:,, 2 �it  C 1 3  �=-�fl: Lt-:.  

12J no s (C15) ,  ;z., / - -1::- - 1::· 1:,, 1 %1f! O) -rr ;z., � / -:,,  3 :/ iJ:Ti�tJl L, 11Ht-c·J:tf@J&mt� ,1 

E ;:_ L�� L t:: .  3 % .$ 11  ;z., l::
0 

- F' ,;l - l:J - F lJ -f :/ =t-2 -r- iJ\�n L{�J'tPf !§ c tJ:. IJ , � O) fft 

O) /Efifi!e:��t.��t41� �:ii1P G J;:tB L t::. .  

m� � c � -r !7 - !7 � /H -C 3 S ff O) 1 2Jj  12 S � 1v :,/ 7J LlJWK""¥1J� L t::..  

3 . 2 . 4. "" 11.- :/ :t w Ii* -c· 0) rr itJ 

"" 11., :) n LlJ IDrH i.-? -i c LlJ WK c � �, 1%. T 'OlU"" 400-500 m 0) Yi .ft-. iJ: i6 IJ , �J:: fflU ti. LlJ JJfft 3Ji 

:1: -c·�i=-:B:B:bh, .b t  c �=- t t. !7 v .,, � ;z., mn: � -:d::. . i t::. ,  .l:lil..TtJ· G (t.i:J�;/:k: O) iJ,"'J�J_ctlUJ: 

#4 ffi � 3m r> �J:: fflU"" -c· o ;:_ c iJ: -c· � t::. . 

;:_ ;:_ c·ii .7- / - -1::- - 1:::· 11,, : 1 ,  :±�=-:tm��lt 0) t.:. � � �  O) it:E$""0) A_�Jifu:i51::..{�ffl � n  

t::. . 12Jj 3 1  s i c·O) r13,r.J 10 s fiif.J L mR. Tffl!J O) t*7J<7*-C·O)  �Jffi�1E t %� -c A /  - -1::- - l:: ;Hi. 

2 fsc· 480 km �/E fi L t::. . 

3 . 2. 5. ;Im� 

1980:¥ 1 JI 1 S "" 11,, :,/ 7J LlJ WK� 1& i::.-? '£ c LlJ WK"" 1P1 iJ ,  0 k.. 'ffi-? :t c � -r l:J - !7 i c· , i ;z., 



124 

J__-+--i- - 71"$ 

- ·:;;! 
f'} 

___ _ 72"s 
-·� ---_�:l .. -,,,-.--c2 1 

;::-r- -/-� \;:;'/ .:.,.; 
... ._, : 
:�' 

Cts " 

® 7 wlJ 1f't ::i - A 
Fig. 7. J?oute., of meteor,fe search In the Yamato and IJe/gfca llfou,ua1ns. 

as"e 

,, - "" - ,: ,� � !1!m ..t f, + IJ re: ll'ilfilt I.. tc: ? , tt,;, iJ I 1.. t,:: IJ 1.. t-:: . iJ,, 'Pl'>; fi1!I. 1.. tc: I< CW-32 

!:: X / - 'E - I,:";� 2 � �IE} J& I.., l fJ 3 E/ ftij "'/' )/: !:: " r 3' - J' IC: 'ft]� I.. , X / - 'E - ,:• ;� It 

1, fif fiia il/g "'/' iill{i!f re 250 km f/li!.J!t f1!f{J 1.. t.c. 1 Y.I 7 El � £ !:: /1_/ 1/m A 1if.1q , !::' I) , + C: --c !P.:21 � ff£ tr; 1/!i'iif ii/lff'JE/!£ !:: {t itl, , ,t;- £ --Cfieff! 1.. 

-C < • t,:: X / - 'E - f:' ;� 2 )5' ( 2 , 3 � ), X 4- --z: I) 3 )5', :;,; / - t - ,:• ,� '">:%"J'(f ,,'j!, �/ii]� 

li,t,,Ji I � i/f < , t,:. £ tc:, lh:/;/ < , t..: !::' '"> iJ I � ill � i, b,;f;i -c 1 EI is /ii/ --cff llif; 1.. t.:: . :;,; .., - t - ,:· 



/v l % �i.--t IJ }:=_ffl.J;.f'if'0mt 0 k_. 

--t0)1f� IV � r !:7 - !7 O)lf}�lt� L, 1 J3 23 B � 'i c LUJJ*�tfH'e L, .7J-fli�:Lmtf@ 1 

J3 31 B �� iJ ii' (S16) v:=.JIJ� L ,  rr!IJ�� T Lt::. . 

4. *55'!: c FJr Jl 
�.wlil=lj�jj 1..:--C 7-. / -.:f.-- 1:: 1viJq!!]60)� L 1.., , �:1Jcm��lEIT Lk. .!Ee!,Hi., 1 %}j[ 1 555 

km, 2 %1f[ 1 133 km, 3 %1f[ 1 634 km -(·£> 0 t::. . t::.t!. L 1 %1f[, 3 %1f[�i.--t:h.:f h 1 403, 

1 1 48 km -c- 7,. �0 
- r ,;1. - !:7 - F lJ 7· :/ =¥-viJ;tJHl L,  --thtJ1fO).!Eg��i.f&;f31-Wnt:ll:iJ, G �f±i 

Lt-.: . 1 % }j[O)-tr 7-. """  :/ / :1 :/1JBifflUJHi. rr!IJv:=.�� c tJ: '6 t 0) ti. tJ: < , 7-. / -.:f.-- e:· 1v t :t 

mnt.:.tt��� Lk. .  UT Km���-r-. 
4. 1. ±:f�i!&ll!I:: -:> 1,, -C 
4. 1. 1 .  1 %}f[O)-tr 7-. """  :/ / :1 :/ 

5EITwJO) ,��-e:-,t.�iktce iJ, 0 t::.iJ;JEfitj=t, [gl 7 vc� Lt::. X:Lm,� (li1!�fillHtl.7J- 1 087 km) -c·, 
-tJ- 7-. """  :/ / :1 :/ 7 l/ -A 0) 7 -A �

o ;f; y r O)m�fffiiJ;:tfrffl L, [gj 8 vc�-r- �- c < F.Gflt�!1fi: L 
t::. . --tO)ff*1 450 km 5EIT Lt::.:im,� ([gl 7 ,  Y:im,�) -c- � G i::. 7-A § f*il;:tfrffl Lt::.. [gl 9 
0) J: ? 1::.•tt (35 ¢) c 8 :ffi:ri -e:·jl!,fii L, ------:: -7-. � -v :/ 7° 

Cl 'i -c·0)*9 30 km ��fi-r- '6 ;:: 
c il;-c- � t::.. 

l*!z§vi., -tr 7-. � :/ / :1 :/ 7 l/ -A 0) f&fmli::fJUJJ& ttvr ;f; Iv r O))m1iv:=. J: IJ .Rx11JlUO) ;f; Iv r iJ ;  
:tfrh, 7-A �o ;f; ':I r v::::.::k � tce:1JiJ;i1,i1� 0 k.f::.2ibliHffffiiJ;:tfrtj L, � G vc�:tmc·-tn-tJ:�1}l 
iJ; "c' � fJ: iJ, 0 t::. t::..&':J 7 -A vC j[J_ ro iJqltj:t L:jfft�-r- '6 v:=. flj 0 t::.. C =¥!Jltfr � h '6 .  
4. 1 .  2. Ji!g�tt� J: 'CFJ!fl!it 

1 %1f[, 3 %1j[O) 7-. �0 
- F ,;1. - !:7 - F !J 7· :/ =¥ -viJ;,J*'6 L�ffl7G� c fJ: 0 t::.. . l*!z§ti. ,;1. -

!:7 -7 - 7'' IV O)�riO){±jf .!z>, !7'' !J 7-. fJ: c· v:=. J: '6 J[l m�::.Jt L =¥ -v  O);t,tJ�)'l;§�iP 0 t::..iJ,, £> '6 
1.., ,a, F lJ 7· :/ =¥ i7 ffi�J';,:il\tJ*t L� '6 .7J-iJ;1:. L: f-: t::..&':JiJ�O) \, ,f hiJ, c =J:IJWr � h '6 .  s::. O)ti 

0)��1i1EIT--t 0) t 0) v:=. vt.)[�vi.ts: 1. ,t.J; ,  lfg�it--'z'J!fl!it vi.� t �;.fq¥Jt.dt�-c-£> IJ, § � 
� 0) ts: 1. , ::k:1Jc I* -c· 0) }ID'i;i*.iz> �1t v:=. ax < ;:: t 0) -c- � tJ: 1.., , t 0) -c-£> '6 . A, 1& ,;1. - !7 -=¥. -v ,t; v 
:;1 7,. tJ: t·· 0)�1t� vt.iJ, '6 t6�il; � '6 .  
4. 1 . 3. 7 3 - !7 ? -1 -v -

+- :1 - !7 ?  -1 -v - :;1·· lJ ;/ 7° ( 7° :J 7-. =r 7 !7 �) iJ::jjr}jl LJ::.. . ��:ttg-c· :t. t,·· !J v 7° ( :t:&�� 
iJ;�'i L1. , . 
4. 1 .  4. 7 P :/ r /� .::f Iv 

�}j[�0)7 P :/ r -'� .::f 1v (�{t 7° °7 7-. =f- v !7 �) ti., {.[i1ffi. t �!1Jv:=. J::  1) -��1:_ L:, 4 mm 

0) r -1 µ :/ µ - f-c-� I) Jt:�Mti= L'-C �ffl L t..: /J:ftl!O)tt�t:=.m:J!-t '6 :.ll,�iJ:£> 6 .  
4 .  1 .  5 . "f" -t 7'' l/ !:7 -



126 

Isl 8 -1)- .::Z. « /' � =1 /' (J) ,ti:,;g,�fft 
Fig. 8. The first broken part of rear suspension and temporary repairs. 

� 9 -1j- .::Z. « /' � =1 /' (J) ,tc,f@.!ll!. fft 
Fig. 9. The second broken part of rear suspension and temporary repairs. 
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